The reaction of 2 with nBuLi at -78°C generates aryne intermediates within the aromatic rings of [2.2]paracyclophane which are trapped in Diels-Alder reactions with dienes like furan, 1,9-diphenylisobenzofuran, or cyclopentadiene. Reductive deoxygenation with low-valent titanium reagents or oms cannot be removed anymore by reduction. TMSI converts the adducts of furan and isobenzofuran into 
One of the most useful synthetic methods of generating aryne intermediates is the treatment of 1,2-dibromoarenes with nBuLi at low temperature"]. By trapping the strained intermediate with suitable dienes, a variety of benzo-anellated bi-, tri-, or oligocyclic skeletons are available in moderate to excellent yields.
We have recently reported on the facile synthesis of 4,5,12,13-tetrabromo[2.2]paracyclophane (2)[21. As shown by X-ray structure analysis, the two dibromobenzene units in 2 are rigidly held in a parallel orientation like the benzene rings in the parent skeleton of [2.2]para~yclophane [~] , but slightly displaced with respect to each other, as the torsion angle of 14" in the ethano bridges indicatesL2]. Like 1,2,4,5-tetrabromobenzene (l), which can be used as a bis(dehydr0-benzene) precursor[41, 2 ought to be considered a bis(aryne) precursor[51, in which the two 1,2-dibromobenzene units are held apart by the ethano bridges, but strongly interact electronically through the o bondsL6]. Tetrabromide 2 can therefore be considered a 1,2,4,5-tetrabromobenzene extended into the third dimension.
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Indeed, by treatment of a solution of 2 in THF with 2.1 equiv. of nBuLi in the presence of furan at -30°C, the two isomeric syn,syn and anti,syn cycloadducts 3 are obtained in 12 and 15% yield, respectively[*! Formation of the anti,anti isomer has not been observed. product has been proved by X-ray crystal structure analysis (Figure l) [71. Bond distances and angles in both the [2.2]paracyclophane and 7-oxanorbornadiene moieties of syn,syn-3 are quite normal, and so is the out-of-plane bending of the para-bridged benzene rings (see Figure 1) . The bonds C(4)-C(5) and C(9)-C(8) (and the corresponding ones on the other side of the molecule) are bent by 2.7" inward towards the second benzene ring, corresponding to the known altered hybridization of the benzene carbon atoms towards sp3 in out-of-plane-bent aromatic rings like those in [2.2]para~yclophane[*~. The two benzene decks in syn,syn-3 are slightly shifted apart causing a twist in the two-carbon bridges between them [dihedral angle C(3)-C(2) C(1)-C(l0a) 9.2"]. 
wards reductive removal with low-valent titanium reagents. A successful, stepwise deoxygenation to 9,9',10,10'-tetraphenyl-anti-[2.2](1,4)anthracenophane 5, however, is achieved by treatment with in situ generated trimethylsilyl iodideL"]. Even cyclopentadiene is a suitable diene to trap the bis-(aryne) intermediate from 2. When generated in the presence of 2, a mixture of nearly equal amounts of the syn,syn and syn,syn-6 anti,syn-6
anti,syn cycloadducts 6 is obtained in 45% yield and characterized by its 'H NMR spectrum. By treatment of 2 with 1.0 equiv. of nBuLi, only one of the two 1,2-dibromobenzene moieties reacts, whereas the second one remains unchanged. Thus, when 2.0 equiv. of 2 are treated with 2.0 equiv. of nBuLi in the presence of [2.2]furanophane (7)"'' as the trapping agent, only a single product is obtained. Its constitution has been derived from spectroscopic data t o be 8, in which three [2.2]paracyclophane units are connected in a stair-like fashion. Unfortunately, all attempts to remove the shielded oxygen atoms from 8 in order to aromatize the two central rings, have failed. DPA which is due mainly to the 1,Cdialkyl substitution of the phanaromatic units, whereas the emission band of 5 shows a shift of 65 nm when compared with the center of the two maxima of DPA. This increase, even when calculated in wave numbers (1100 to 3200 cm-' approx.), and the broadening of the band suggest that excimer fluorescence contributes to the emission spectrum of 5.
This work was supported by the Volkswagen-Stiftung and the Fonds der Chemischen Industrie. We are grateful to BASF, Hoechst, Bayer, and Degussa AG for generous gifts of chemicals. B. KO. is indebted to the Studienstiftung des Deutschen Volkes for a graduate fellowship (Promotionsstipendium). To a mixture of 1.0 mmol of 2 and the stated amount of diene in 80 ml of THF was added dropwise at -40°C 2.2 mmol of nBuLi, further diluted with 15 ml of hexane, over a period of 1 h. The mixture was allowed to warm up to room temp., then 2 ml of methanol and 50 ml of diethyl ether were added, and the mixture was washed with water (3 x 50 ml). The organic layer was dried with K2C03, filtered, concentrated in vacuo, and the residue was chromatographed on silica gel. anti-[2.2](1,4)Naphthalenophane (4): 2.40 ml (22.0 mmol) of titanium tetrachloride and 0.53 g (0.70 ml, 5.20 mmol) of triethylamine were added under N2 to a cold suspension of 370 mg (9.70 mmol) of LiAlH4 in 80 ml of THF, and the mixture was refluxed for 30 min. After cooling to room temp., 200 mg (0.59 mmol) of syn,syn(anti)-3 was added in 30 ml of THF, and the mixture was stirred for 4 h. Then, excess LiAlH4 was hydrolyzed by the addition of ice/water (100 ml), the mixture was diluted with 200 ml of CH2C12, and the organic phase washed with water (2 x 100 ml), dried with MgS04, filtered and concentrated in vacuo. Chromatography of the residue on silica gel [CH2C12/PE (1 : I)] yielded 125 mg (69%) of 4 ( R f = 0.6). All spectroscopic data agree with the reported ones ["] . MHz, CDC13): 6 = 37.20 (-), 124.63, 126.47, 127.05, 127.24, 128.65 (m, 8H), 5.38 and 6.75 (s, 4H), 6.85 and 7.00 (m, 4H), 7.20-7.90 (m, 20H), 8.15 (m, 4H) . -I3C NMR (62.5 MHz, CDC13): 6 = 34.01 and 36.92 (-), 90.28 (Cquat), 119.63, 124.74, 125.29, 126.58, 127.09, 127.18, 127.29, 127.97, 128.03, 128.72, 129.80, 131.64, 131.73, 131.85, and 132.99 (+), 133.79, 135.34, 136.88, 137.18, 141.96, 146.87, and 150.80 (Cqua, ) . 11, 31.39, 47.59, 47.75, 47.92, and 48.11 (+), 67.52, 67.62, 68.28, 127.96, 128.13, and 128.16 (+), 131.03, 132.02, 132.20, and 133.12 (C, , , , ), 139.28 and 139.51 (+), 144.28 and 144.41 (+), 147.87, 148.12, and 149.66 (Cquat) .
Experimental
Cyclophane 8: To a mixture of 100 mg (0.53 mmol) of 7 and 613 mg (1.30 mmol) of 2 in 80 ml of THF at -90°C was added dropwise 0.90 ml (1.30 mmol) of nBuLi (1.4 M in hexane) in 10 ml of hexane. The reaction mixture was allowed to warm up to room temp. during 12 h, then 2 ml of methanol and 200 ml of CH2CI2 were added, the organic phase was washed with water (3 x 50 ml), dried with Na2S04, filtered and concentrated in vacuo. Chromatography of the residue on 100 g of silica gel [CH2C12/PE (1 : l)] yielded 145 mg 6 = 2.25-3.10 (m, 24H), 5.60 (s, 4H), 6.10 (s, 4H), 6.60 (s, 4H). -13C NMR (62.5 MHz, CDCI,): 6 = 25. 89, 32.19, and 34.34 (-) , 90.53 (Cqua,), 111.34 (+), 111.55 and 129.68 (Cqua,), 130.76 and 143.45 (+), 153.14 and 160.14 (Cqua,).
